Abstract: This review paper focuses on research schemes regarding urbanity and urbanization, and brings together both cultural and physical approaches. First, we review the cultural and social construction of urbanity (as related to urbanization) in Germany. In the early 20th century, urbanity was mainly the result of identity derived from a historical perspective in cities. This has changed profoundly in recent decades as urbanity stems more and more from various urban lifestyles and the staging of societal experiences, as summarized in the German term, "Erlebnisgesellschaft" (thrill-seeking society). The discussion is extended by an assessment of the recent state of the art regarding physical urban research. The focus lies on different fields of research; we address topics such as biodiversity, urban climate, air pollution, and resilience, as well as their impact on urban planning and governance. In conclusion, in order to tackle recent developments and future challenges regarding social and environmental issues, an integrative approach urges novel cross-and inter-disciplinary research efforts in urban studies, including urban-rural linkages. A newly constituted assessment of urbanization and city quarter development is proposed; the assessment focuses on the conjoint analysis of mobility, "Energiewende" (energy transition), cultural drivers, demographic development, and environmental issues. 
Introduction
A continuing trend of urbanization can be observed worldwide. While in the year 2008 half of the world's population already lived in cities, global urbanization is not letting up; three million people are added to cities in the developing world each week. An urbanization level of 70% is anticipated for the year 2050 [1] . Ongoing urbanization will take place in conjunction with climatic change, energy transition, and other developments that affect urban life, and which pose challenges to cities worldwide. The question arises: What should future cities look like? The Charter of Athens (1933/2003) [2, 3] incentivizes urban development, while the Leipzig Charter on Sustainable European Cities (2007) [4] picks up current trends in Europe, such as demographic change, so as to achieve sustainable urban development. However, such declarations and visions require a sound scientific basis. Scientific symposiums and research programs with promising titles-which often begin with an "s"-like "smart city" (in the Federal Ministry for Transport, Innovation and Technology, Austria) [5] , "sustainable city", "slow city", ("citta slow" initiative, in Italy and internationally) [6] , "shrinking city" or the "SENSEable city" (SENSEable city lab, MIT) [7] consider, how cities need to be transformed for the future. Notably, these programs bring together researchers from different fields. Meanwhile, it has been widely accepted that past experiences demonstrate that simple and unilateral statements concerning multi-dimensional cities are inadequate to solve problems. A city is a lively and steadily changing complex, and is dependent on various drivers. Consequently, the research on urbanity or urbanization cannot be restricted to single specific fields of research.
In this paper, we address both the cultural-historic perspective and the state of the art regarding various fields of physical and environmental urban research. For the first topic, the German speaking areas are taken as an example; these areas highlight how the perception of the term "urbanity" has changed during the 20th century, and analysis elucidates why this term is often so important for the justification of urban interventions in contemporary Germany (Section 2.1). For the second topic, current results from the international scientific community that are related to urban research are considered (Section 2.2). Finally, Section 3 combines the two perspectives by presenting a new holistic concept of urban research, and highlights different currently ongoing or recently completed scientific projects.
Results

Historical Periods of Cultural Urbanity Concepts
Urbanization and urbanity influence cities as much as society. They demonstrate changes in our building activities and social structures. In the following passages, the historic-cultural relevance of urbanization and urbanity in Germany will be examined and demonstrated.
In the last decades, researchers from different disciplines-philosophers, architects, sociologists, etc.-contributed a large quantity of papers about urbanity, particularly in German-speaking areas [8] [9] [10] [11] [12] [13] . In general, these researchers asked what urbanity is, how it has changed, and how important urbanity is for the contemporary perception of space. However, a compelling explanation of urbanity is hard to find. There are different opinions and derivations. That is why urbanity-in German, Urbanität-is difficult to conceive. It is a mystified [11] and highlighted term, more so in German than in English. For that reason, in this paper, we will only discuss urbanity from the German point of view.
To put it briefly, Urbanität in German is a sense of life. In his paper, "Von der Urbanität zur «Urbanistik»" ("From Urbanity to 'Urbanism'") [8] , economist Edgar Salin depicts the conceptual history of Urbanität. It has its origin in ancient Greece and stems from the Latin, "urbs" (the city), and "obviously also denotes a lifestyle, which only can be found in a city" [8] . Furthermore, he calls attention to the English phrases, "urban, urbanity, and urbanization", all of which lack the divisive connotations of the German Urbanität [8] . Salin states that Urbanität requires educated middle-class and democratic cities to develop. Most likely, he adds that this may be the reason why only the inhabitants of Berlin celebrated the Roaring Twenties in the Weimar Republic [8] . As a consequence of the "cultural, economic, political and sociological changes of the last century there are no possibilities today for a revival of urban life in the historic sense of the word" [8] . In contrast to the English concept of urbanity, Urbanität did not keep up with the times. Salin's conclusion is: "Urbanität is dead!" [8] .
In the last few decades, the term Urbanität has been used increasingly in the context of cities in German-speaking areas. It seems that Urbanität is the keyword for a successful city with happy citizens, and is therefore a "must-have" quality that urban planners have to create. But how suitable is this German phrase today, when most cities are designed in CAD and the liveliness of Urbanität is lost? Moreover, how contemporary is this German term compared to English and other cultural backgrounds? In the next sections, these questions and the use of Urbanität will be discussed.
Changing Perceptions of Cities in the Early 20th Century
With the beginning of the industrial revolution, invisible structures changed with the visible changes observed on the landscape. The basis for this process lies in the Early Modern Age. The early modern city is not famous for its growth (Table 1) , but for social differentiation. Pre-modern systems of estates and different guilds affected daily life. These estate-based groups particularly influenced the cultural, economic, and constitutional primacy of cities, and were the basis for subsequent technical innovations.
In the 18th century, industrialization started "as a result of advantage in manufacturing techniques powerful enough to raise the productivity of a whole industry" [14] . Steam machines made it possible to run professional mining, especially in Great Britain. However, in regions with scarce resources, such as Southern Germany, the Netherlands or Switzerland, "smart" inventions also started a development in these areas' respective industries and changed their landscapes. The rapidly growing cities, with their smokestacks, new worker districts, and infrastructures, were symbols for this turn toward a new era. Within only a few decades, the populations of mainly residential, port, and early industrial cities increased dramatically (see Table 1 ) [15] . First craftsmen, and then the peasants of the hinterland, moved to the cities with their industry and technologies to find work. Living space became scarce in the cities and "the housing question consequently became a major topic of urban discourses" [16] . A social revolution started: communal and family lives changed with the rapid urbanization. With the beginning of the 20th century, sociologists became interested in these invisible structures of a city or, more precisely, how people dealt with the new circumstances. The sociologist Georg Simmel studied Berlin and described the changing behavior of the new inhabitants in his paper "Die Großstadt und das Geistesleben" ("Metropolis and Mental Life") from 1903 [17] . He reported that the people reacted with a "Blasiertheit" (blasé attitude, in the broadest sense) on closeness, noise, anonymity, and a flood of information. Simmel showed how people found their way to cope with the city-with blasé and the tendency to narcissism [17] . More than twenty years later, Robert E. Park, cofounder of the "Chicago School", regarded the city as a "laboratory for the investigation of collective behavior" [18] . With his statement, "The city is, finally, the natural habitat of civilized man" [18] , he recognized the modern city as what it was: an ordinary living space with all its pitfalls. The metropolis and its structures were now mundane. In the paper, "Urbanism as a way of life" (1938) Louis Wirth described how urbanism "has wrought profound changes in virtually every phase of social life" [19] . The experience of Urbanität and urbanization were significant parts of irrevocable social changes. Simmel, Parker and Wirth witnessed the circulation of urbanization and Urbanität, which kept each other alive.
Heinz Reif in 2006 assumed that each metropolis has only one period of innovation, e.g., Paris with the early world exhibitions or New York with its pop culture and Andy Warhol, or Berlin with the Roaring Twenties [20] . Particularly, these unique characteristics marked a zenith of Urbanität and urbanization. Up to that point of time, Urbanität was a daily occurrence, present but invisible. It was a free development and the result of circulation of "economic, social and political processes" [13] . It can be suggested, then, that this zenith was at the same time the end of Urbanität. This period of free innovation was often followed by the structuring of cities. Urbanität got lost.
In between: The 1930s-1980s as the Years of Structural Change in West Germany
To be specific, the liveliness of Urbanität stopped with the Nazi takeover in 1933. They stopped the free development of Urbanität and exchanged it for the "Eternal City Model".
After World War II, with its high devastation of German cities, the housing shortage was a major problem (as it was at the beginning of the century). In the first years following the war, German citizens were busy with reconstruction. Afterwards, the "gegliederte und aufgelockerte Stadt" (structured and scattered city), a spatial construct of the 1920s, was the general principle of the spatial planning in post-war West Germany. This concept was based on the "garden cities" and the Charter of Athens from 1933, which aimed to structure the city into working, leisure, and living districts [21] . In the 1950s, old city structures were rebuilt and city planners also had the chance to construct new city quarters. It was the decade of structural urbanization, but not of Urbanität. "The keyword Urbanität no longer exists in the Grosser Brockhaus [encyclopedia] from 1957. It was obvious that Urbanität itself perished in the Millennial Reich" [8] . At that time, the term Urbanität was hardly used-just like urbanity in English-speaking areas.
An economic miracle then came to define West Germany in the 1960s. It was the decade of mass purchasing power and mass production, as well as of the increase of traffic density and cars. Suburbanization profoundly changed the cities through the rise of industrial quarters, and later through the construction of living quarters with multi-story buildings and single-family houses. On the other hand, city centers more and more were turned into economic and cultural centers [21] . Prefabricated multi-story buildings were new symbols of the urbanization of the post-war era, just as smokestacks were symbols of urbanization during the industrial revolution. Multi-story buildings in the outskirts were built to evoke an "Urbanität durch Dichte" (urbanity through density). A lot of people lived in one building, but because of missing infrastructure and leisure places, these houses only formed dormitory towns. Through the separation of the districts and the uniformity of the buildings and flats, Urbanität was rather interfered with than supported. Still, infrastructure facilities and meeting places were situated in the city centers, and represented the history and identity of a city. The multi-story buildings could not develop an Urbanität through density. The experiment had failed.
The 1970s marked a decade of mobility, especially with the rise of the "autogerechte Stadt" (car-friendly city), which had new and multi-lane streets and highways, parking spaces, and garages. Suburbanization and industry sprawled along these roads. Simultaneously, a radical refurbishment of the city centers took place, where more and more service provider industries settled down [21] . In particular, a structural change in the economy, involving rationalization and automation, changed whole regions in the 1980s. Mining was no longer profitable. Coal districts in Germany, Belgium or France experienced a far-reaching structural change. Globalization was in progress. The social structures also changed in the last decades. The baby boomer generation of the 1960s grew up. This new adult generation mainly lived alone or in two-person households [21] . If these adults raised a family, they often moved to a house in the green suburbs. However, leisure places, workplaces in the service sector and infrastructure, like schools or health care, were often situated close to the city center.
This new and individual lifestyle required mobility for commuting and the solution often was a car. All in all, the 1980s meant a continuation of the car-friendly city.
However, the 1980s also denoted the start of a new concept of sustainable cities in West Germany. Building preservation was preferred to building demolition. This happened not only because of the green movement, but also because demolition became so expensive. Furthermore, citizens started to fight for the preservation of their old city quarters. Likewise, new parties were founded, which lobbied for environmental issues.
All throughout West Germany, cities were changed by the Charter of Athens. The segmentation of public space into leisure, working, and living quarters suppressed the circulation of "economic, social and political processes" [13] . With this step-in Salin's words-Urbanität was dead.
The Aestheticization of Cities since the 1990s
The advancing age of the Internet and the development of new communication technologies changed daily life and space. The city became a medium with a message [22] , and the message had to convey beautiful pictures and positive statements. The marketing and presentation of a city became more important for its development. The city had to be livable and good-looking, because it is now a stage for people, companies, and tourism. When tourists go on a holiday trip, they want to make presentable pictures; companies want a nice and hip environment for their headquarters. Both spaces-physical and medial-illustrate aesthetic positions through impressive statements like buildings, pictures, advertisements, etc.
The German philosopher Wolfgang Welsch describes the public space of a city as being hyper-aesthetic, because it no longer has anything to do with art [23] . Hyper-aestheticism refers only to the staging of cities: the centers get a facelift; companies need impressive buildings or desire to enhance their publicity by sponsoring the cultural sector [23] . It seems that art is not necessary and publicity has assumed its role. Aestheticization promotes the city; the center in particular only shows a beautiful picture of itself. It is the "renaissance of the city centers" [24] . Ugly edges are to disappear. With the beginning of the 21st century, Roost describes this process as "the Disneyfication of Cities" [25] in respect to Bryman's "the Disneyization of Society" [26] . The ideals of the Walt Disney Company and its amusement parks sprawl into the public space. Spaces have to be an amusement; they have to look nice and have to entertain. The values of Disney and the "displacement of immoral tendencies" [25] have priority. As examples, Roost specifies the change of Times Square in New York or the reinvention of the American town [25] . Diversity is unsolicited here, too.
Michel Foucault discussed the need of diversity of places-heterotopias-for the development of space in his early speech "Andere Räume" ("Of Other Spaces", 1967) [27] , and thus initiated the debate on spatial turn and the discussion of urban questions in the humanities [28] . Heterotopias construct space through their diversity [27] . In this context, the meaning implies that particular places perform different tasks and change their relation to adjoining places in history. At the same time, the whole space is changing. Places and spaces can be regarded as alterable, and thus keep alive history and safe identity. The question remains: what happens when this diversity is extinguished by aestheticization and heterotopias disappear? New space cannot develop and Urbanität gets lost.
Today, space is often staged for a general public. It is shaped by aestheticization and the presentation of company values. Urban sociologist Hartmut Häußermann determines that people are often regarded as consumers only. From this point of view, they have to visit the established shops and have to use the infrastructure, which is designed by urban planners [29] . Urbanität often serves as a justification for these urban interventions [29] . Urbanität has become a lifestyle phenomenon: we all want it, but we do not really know how to create it.
The aestheticization of space is a mirror of social change. Sociologist Gerhard Schulze sums up this change in the German term, Erlebnisgesellschaft (thrill-seeking society) [30] . This Erlebnisgesellschaft looks for positively related events, which increase their intensity within a sequence of events [30] . As a result, space has to provide a variety of event places for the "customers", each of which is better and more beautiful than the other. There is no more free circulation between space and society. Such circulation has been replaced by a continuous increase of aestheticization ( Figure 1 ). This is the reason why Disneyfication has become so famous. It is a new kind of Urbanität, which has nothing to do with the Urbanität of the Roaring Twenties in Germany. It is a mere reproduction of Urbanität, which lost its unique aura [31] .
Identity and history are no longer the pillars of Urbanität. Aestheticization and medialization have taken their place ( Figure 1 ). Cities are planned as future scenarios with CAD and their development is no longer determined by either knowledge of the past or the city's and its inhabitants' rhythms. The diversity of cities stops through this process. Likewise, modern cities have a lot of "non places" [32] , such as fungible shops, chain stores, hotels or similarly arranged train stations. "These places do not create individual identities, they have not a collective past or they do not build social relationships: 'The space of "non-places" causes solitude and conformity'" [32] .
The use of the term Urbanität is wrong in reference to these aestheticized and globalized cities, because diversity and individual identity have been abandoned. It can be suggested that English-speaking scholars realized and accepted that earlier. Therefore, they do not use urbanity/Urbanität as a justification for urban interventions (as is done in Germany). 
The New Charter of Athens and the Current State of Urban Research
"The New Charter of Athens" symbolized a vision of a connected city in Europe [3] . Spatial planners and architects from Europe developed this vision in 2003 in response to economic, technological, environmental, and urban changes. The citizens of connected cities form a macrocosm-an entity. They are strongly involved in the political, social, economic, and environmental issues of their cities. Furthermore, the connected city will possess multi-cultural richness and build up a social identity, because "the personal identity of citizens is strongly related to the identity of their cities" [3] . Mobility plays an important role in different ways for European society. "In the connected city and its regional hinterland, new technologies will be applied creatively to provide a variety of systems of transportation of persons and materials, and of information flows" [3] . Recently, the strong development of renewable and decentralized regional energy supplies further enable regional integration in metropolitan areas. Economically, ECTP states that "local and regional economies will be increasingly connected to the economies of other cities and regions, both nationally and internationally" [3] . Consequently, networks between cities, like networks between cities and their hinterlands, will be also be boosted. In conclusion, the connections between society and the environment, like landscape and nature, are important for "successful urban living" [3] .
The New Charter directs urban planning in a new century of sustainability and smart cities. It can also pioneer urban development (as the Charter of Athens has since 1933). Another field, which mainly changed through upcoming urban ideas, is the policy of each country, and especially of the European Union. Since the 1950s, regulation of urban planning and urban law developed. For example, the German government launched the "Bundesbaugesetz" (Federal Town Planning Law) in 1960, from which the "Bundesbaugesetzbuch" (Statute book of Federal Town Planning Law) 1987 was developed. Equally, European Union policy has changed. Cross-border metropolitan areas like the Meuse-Rhine region developed as a connected region with manifold connected cities.
The connected city requires "smart" citizens as well as "smart" researchers; both will direct this new urban movement in the right direction. Parallel to the formation of the new Charter of Athens in the beginning of the 21st century, the physical sciences are discussing more and more topics and questions concerning urban and environmental issues.
Since the year 2000, urban research has largely focused on current trends in cities, such as re-urbanization, social and demographic change, land use changes, environmental issues (air pollution, noise, thermal load) and the question of resilience of cities in the context of anticipated changes and challenges. Furthermore, metropolises and megacities are gaining more and more attention in the course of an ongoing urbanization. Reif (2006) stresses a new and increasing significance of metropolises since the early 1990s, both in the developed and in the developing world, as economic, cultural, and political intersections within new transnational European and global spatial contexts [20] . It is anticipated that the rapidly advancing removal of market boundaries weakens national states, while benefiting metropolises and metropolitan regions. Global cities are considered to be control places in the worldwide network of international flows of people, goods, and capital; these cities keep the capitalist world economy together [20] .
A bibliographic study by Kirby [33] revealed that current research on cities covers many different scientific fields and disciplines from virtually all branches of the academy; such fields range from geology and meteorology to political philosophy. Also, the importance of integrative fields, such as urban ecology or regional science, is accentuated, so as to understand physical processes and urban and regional economics, respectively [33] . In recent years, one topic that is becoming more and more widespread in the urban-regional context is resilience. However, different aspects and dimensions of resilience must be taken into consideration. Climate change adaptation is probably the most regarded issue, but resilience may also include disaster management, energy security [34] or social resilience in the context of natural hazards [35] . The changes of land use and land cover is a widely discussed topic in terms of urban and regional research. For the time period from now until 2030, on the basis of scenarios incorporating demographic, economic, and policy changes, a profound land use change is expected in Europe [36] . The main trajectories of this land use change can be identified as agricultural abandonment (in the least productive areas in Europe), agricultural expansion in other regions, and urban growth [36, 37] . Since the beginning of the 21st century, considerable fields of research, concerning the physical aspects of urban environments, are urban climatology, research on air pollution, ecosystems services, resources, energy, as well as economic issues, urban infrastructure and mobility, urban planning, communication, and the aforementioned topic of resilience, with its different dimensions. The topic of urban planning and health in particular has been gaining more attention recently, and has been addressed by various academic fields [38] . The following sections will focus on five groups of research fields, highlighting major trends of current urban scientific progress. The five groups (1. Urban climate, climate change, and air pollution; 2. Biodiversity and ecosystem services; 3. Resources and energy transition; 4. Economy, infrastructure, and mobility; and 5. Urban planning and resilience) have been selected because they represent scientific approaches toward major current and near-future challenges that are associated with the field of "global change".
Urban Climate, Climate Change and Air Pollution
The urban climate is modified in many ways in comparison to non-urbanized areas. Due to high building densities and a high degree of surface sealing, cities exhibit higher temperatures than rural areas; this phenomenon is known as the "urban heat island" effect [39] . In the course of anthropogenic climate change, temperatures in cities are expected to further rise. This projection accentuates the need for adaptation strategies [40] . Consequently, current research on urban climate focuses to a large extent on the topic of thermal comfort and heat stress in cities. Studies of outdoor thermal comfort [41, 42] investigate the influence of meteorological parameters, such as air temperature, radiation, and wind speed, on the well-being and health of humans [43] . In order to represent human thermal comfort as a function of the energy balance of the human body, several versatile indices have been developed. These indices, e.g., the physiologically equivalent temperature (PET), the predicted mean vote (PMV), the standard effective temperature (SET), or the Universal Thermal Climate Index (UTCI) take into account the combined effects of air temperature, radiation, humidity, and wind speed on human thermal sensation [44] [45] [46] [47] [48] . In order to assess outdoor thermal perception, these indices, which are based on meteorological measurements, are often accompanied by questionnaires that account for non-physical factors, such as psychological parameters [45, 48] . In many cases, field studies are complemented by numerical simulations conducted with micro-meteorological models, such as the ENVI-MET model [49] . These modeling approaches allow for an assessment of the current state of urban climatic conditions as well as the evaluation of possible benefits caused by modifications of the building structure or greening, which may lead to desired cooling effects [50, 51] .
The impact of climate change on cities is investigated especially for large metropolises, e.g., Ho Chi Minh City, Vietnam [52] or Paris, France [53] . Such investigations focus on flood risks and heat stress. For the city of Paris, an interdisciplinary study has been carried out in order to develop strategies for city planners, who are putting forward general guidelines for the Parisian urban area's evolution by 2030. The most notable suggestion involves the extension of urban green areas and nearby forests, so as to decrease the urban heat island effect and foster carbon sequestration [53] . Numerical model results show that the nocturnal urban heat island may be decreased by 2-3 °C if landscape changes are implemented (e.g., forested areas are expanded and water is added) in conjunction with the introduction of reflective surface coverings (e.g., white painted buildings). The suggested landscape changes are not constricted to the urban area, but also would involve rural environments in the urban fringe [53] . The impacts of anthropogenic climate change have also been assessed for medium-sized cities (in addition to megacities). For Frankfurt, Germany, an urban climate model has been applied, which simulates future urban heat load changes on the basis of regional climate projections [54] . For the assessment of urban climate and for urban planning strategies, urban climate maps have been produced for many cities worldwide in order to visualize certain conditions, such as thermal load and air quality [55, 56] .
Besides thermal characteristics, urban climates are characterized by enhanced air pollutant concentrations, which lead to negative health impacts for the urban population. Gaseous pollutants, such as NO x , SO 2 , O 3 , VOC, and particulate matter (PM10, PM2.5) are considered especially dangerous to human health [57] [58] [59] [60] . Most studies on urban air quality investigate the concentrations and chemical properties of air pollutants at fixed monitoring sites [61] . However, in order to assess the distribution of spatially variable pollutants like NO x and PM over a heterogeneous urban area (such an assessment is prerequisite to a broader assessment of population exposure), a small number of fixed monitoring sites is generally insufficient [62] . In order to determine the concentration distribution of air pollutants, modeling approaches, such as dispersion modeling [63] or geo-statistical regression techniques, which are based on measurements at a large number of sites [64, 65] , are required. Geo-statistical methods have also been applied to identify urban areas with a high potential of both enhanced heat and poor air quality [66] .
The interdisciplinary, cross-boundary project "MEGAPOLI" conducted air quality-related research on megacities worldwide, including European cities, such as London, Paris, Moscow, St. Petersburg, Istanbul, and the regional agglomerations of the Rhine-Ruhr area and the Po Valley. The aim of the project, which was completed between 2008 and 2011, was to investigate both the problem of local air pollution within these large agglomerations and also the impact of megacity emissions on regional and worldwide climatic changes [67] . For instance, one of the results, achieved through a combination of measurements and modeling approaches on different scales, was that the contribution to arctic soot deposition by northern and western European megacities was 1 to 2 orders of magnitude higher than that of East Asian cities [67] .
Biodiversity and Ecosystem Services
Ecosystem services are generally defined as benefits that can be obtained from ecosystem functions, such as food, water, regulating services (e.g., those that regulate floods, drought, land degradation, and disease), support services (e.g., those that concern soil formation and nutrient cycling) or cultural services (e.g., those that provide recreation and other nonmaterial benefits) [68] . Urban ecosystem services may be divided into biophysical, economic, and socio-cultural dimensions. Ecosystem services with positive effects on urban life quality may be noise reduction, urban cooling, air purification, runoff mitigation, recreation, and contributions to mental and physical health. It can be assumed that the benefits of ecosystem services in cities provide high social and economic value, while the loss of urban ecosystems may involve long-term economic costs and severe impacts on social and cultural values [69] . Ecosystem services include aspects of "urban green" and "urban blue" policies [69] .
The value of urban ecosystem services can be estimated on different scales. Scales can range from single buildings, to streets and neighborhoods, to the scale of a region. It has been reported that there is a non-linear distance decay of willingness to pay for ecosystem services, such as tree cover; such willingness also depends on residents' perception of their neighborhood, which can be estimated in terms of residential property prizes [69] .
Studies show that air quality in urban areas may be strongly improved by plants. Particulate matter and heavy metals may be captured by leaves and needles [70] [71] [72] [73] , while gaseous pollutants, such as NOx are effectively removed from the atmosphere by absorption through the stomata [72, 74] . In addition to air quality benefits, vegetation in cities may also be useful for noise reduction [72] . Even green walls in street canyons and green roofs (in addition to trees) have shown the ability to significantly reduce gaseous and particulate air pollutant concentrations [72, 73] . Also, green roofs reduce heat flux through the roof by evapotranspiration and shading, thus increasing insulation and thermal mass. The consequence is a reduction of the energy demand for building cooling [75] . Green facades lead to cooling effects by reducing building surface temperatures and mitigating the urban heat island effect [76] . In the context of mitigating anthropogenic climate change (i.e., greenhouse gas effects), urban forests play an important role within the carbon cycle by sequestering atmospheric CO 2 , which is stored as carbon [77, 78] . In addition to these physical effects, urban green spaces have been reported to influence social relations in urban neighborhoods. Parks may facilitate social ties by allowing for interactions between members of a community [79] . Furthermore, a significantly negative relationship between the amount of green space and the stress level of people living in a certain neighborhood has been detected; this relation is particularly relevant for deprived communities [80] . Positive psychological effects have been verified not only for urban green, but also for urban blue areas, e.g., river promenades, which are associated with positive perceptive experiences in urban environments [81] .
In the context of urban sprawl diffusion, it is important to carefully consider the role of non-urbanized areas that provide ecosystem services, so as to preserve and enhance these functions [82] . A study conducted for the city of Rome reported a natural expansion of forests in the suburban countryside during recent decades, which took place at the expense of agricultural areas (which withdrew). In contrast, the expansion of built-up areas accelerated [83] .
A study in the Greater Manchester area, UK [84] , investigated the value of ecosystem services along a rural-urban gradient, thus creating a non-economic valuation tool. Ecosystem services were divided in different categories and evaluated over urban, suburban, peri-urban, and rural categories of urbanization. Not surprisingly, a steady decline of the mean values of ecosystems, such as aesthetics, spirituality, and noise buffering, was observed comparing rural, peri-urban, suburban and urban areas (which are listed in declining order of value). However, the highest pollination potential was observed for suburban areas, while carbon sequestration, biodiversity potential, and water flow regulation achieved highest scores in the peri-urban category. The high pollination potential and biodiversity in suburban and peri-urban areas were explained by the great abundance of flowering plants within these realms, in contrast to rural and urban areas. Also, the value for carbon sequestration was highest at peri-urban sites, followed by suburban sites, while urban and rural areas exhibited the lowest potentials. The insignificant differences in carbon sequestration potential between urban and rural areas were explained by the fact that a large fraction of rural areas are covered by farmland, while only a marginal fraction was attributed to woodland [84] . Eventually, access to ecosystem services is a social question, which is discussed in the context of environmental justice [85] . Finally, ecosystem services are also an important topic in the field of the young discipline of urban ecology [86] .
Resources and Energy Transition
The term "energy transition", which is derived from the German expression "Energiewende", refers to the transition process that describes the transition from cheap fossil energy use to renewable energy sources, such as wind power, solar energy or hydro-electric power. The necessity of this process is commonly explained by a scarcity of fossil fuels, such as coal, oil, and gas in combination with the challenges of climate change (which are driven by anthropogenic CO 2 emissions). In light of the emphasis on energy transition, the topics of renewable energy and energy efficiency are becoming more important. In Geneva, Switzerland, the potential for geothermal power sources within the urban area has been explored for the purpose of satisfying the thermal demand in the Geneva territory [87] . The investigation of both energy supply potentials (from hydropower, solar thermal, photovoltaic, geothermal, and wood biomass sources), and of energy demand for single buildings has also been carried out for the municipality of Trentino, Italy, so as to design a low-carbon settlement [88] . In addition to energy, the topic of waste management optimization and recycling towards a "zero waste city" has recently gained attention [89] .
Economy, Infrastructure and Mobility
In the year 2002, the World Bank released a strategy review called "Cities on the Move", which analyzed urban transport problems in developing and transitional economies [90] . Recently, Gwilliam summarized the developments in the 10 years following this report in 2013 [91] . He points out that in the course of continuing urbanization and economic growth in many developing countries, car ownership is increasing and accelerating. This leads to a deterioration of urban streets and increasing levels of air pollution and traffic accidents. Public transport systems, on the other hand, are still often inadequately developed [91] . Specific scientific work has been dedicated in the last years to particular questions within the field of urban transport and its infrastructure. Cheng et al. explored the concept of urban transport networks with regard to their accessibility (e.g., in terms of accessibility to jobs from a residential location, as measured by travel time). In this case, urban networks are regarded from a functional (as opposed to a morphological) perspective [92] . Sheikh Mohammad Zadeh and Rajabi investigate the impact of the street network configuration on the efficiency of the traffic flow; they account for both the demand-side and the supply-side [93] . By doing so, the importance of each street in an urban network is individually quantified. As a result of the study, a network with a high density of nodes, which connected street segments and provided shortcuts (so as to reduce traffic) was identified as the most efficient configuration, whereas the regular grid (e.g., in Manhattan, NY, USA) was found to be the least efficient arrangement [93] . Also, the introduction of public traffic systems, such as park and ride, was investigated in order to assess their impact on total vehicular traffic [94] .
Urban sprawl, the uncontrolled expansion of suburban settlements scattered around the countryside, is recognized as a worldwide phenomenon [95] . Urban sprawl causes enhanced traffic volumes between the suburban settlements and the city center, and thus increases air pollution [96] . In order to cope with increasing traffic densities, an upgrading of the public transport system and other planning measures are required. One possibility for sustainable urban planning is transit-oriented development, which is based on locating new construction and redevelopment around traffic nodes, e.g., around railway, bus or light-rail stations [95] . La Greca et al. propose a bus rapid transport system, which uses existing motorways, along which transit stations are installed. The accessibility of these transit stations shall be increased by a dense network of cycling and pedestrian paths connecting residential areas with other neighboring land uses [95] .
Urban Planning and Resilience
Lately, much attention has been drawn to the topic of resilience [97, 98] . The ecological resilience of urban ecosystems has been defined as the degree to which they are able to tolerate alteration before reorganization around a new set of structures and processes [99] . In order to drive the transition to a resilient urban society, so as to allow for the participation of many different stakeholders, modern collaborative and holistic tools are required. Geospatial information and communication technologies provide such tools. In the European Union, the standardized provision of, integration of, and shared access to geospatial databases are facilitated by the 2007/2/EC directive, which called for the establishing of "an Infrastructure for Spatial Information in the European Community" (INSPIRE) [100, 101] . Geographic Information Systems (GIS) offer a wide range of tools for the processing of various geospatial data. Also, these tools allow for a visualization of complex planning issues and solutions by presenting spatial characteristics and by showing the consequences of environmental and urban changes [100] . The dissemination of web-based GIS enhances the visualization of planning issues and solutions for the general public. Citizens may be involved in the planning processes and decision-making; this participation fosters resilience-building in urban communities [100] . The topic of climate change adaptation in urban areas is coupled quite strongly with the concept of resilience (e.g., disaster risk management and the protection of ecosystems under projected climatic impacts involve considerations of both climate change and resilience) [98] .
Adaptation to future challenges, such as climatic change, requires infrastructural adjustments as well as land use strategies. To utilize the economic potential of all European regions, the "European Spatial Development Perspective" [102] promotes a polycentric and balanced spatial development scheme that calls for the advancement of medium-sized cities and cooperation between urban areas, so as to achieve physically and functionally connected regions [100] . Furthermore, the strategy involves strengthening urban-rural partnerships on regional, supra-regional, intra-regional, and transnational scales [102] . The promotion of a European, polycentric urban structure for the purpose of establishing a balanced territorial organization is a goal of the Leipzig Charter on Sustainable European Cities, as declared by the European Union member states in 2007 [4] . In this declaration, high quality urban designs, architectures, and environments have been stressed, so as to address the especially important issues of demographic change and social problems, as well as the importance of cultural diversity. In order to achieve these aims, an integrated urban development policy approach is requested, in which the spatial, sectoral, and temporal aspects of key areas of urban policy are coordinated, and where economic actors, stakeholders, and the general public are involved in decision making [4] . Furthermore, coordination at the local and city-regional levels should be strengthened, and a partnership between cities and rural areas, as well as between small-, medium-sized, and larger towns and cities within city-regions and metropolitan regions shall be established. Instead of focusing on development and decisions at the city level, city-regional development and territorial cohesion are requested. Additional aspects of the Leipzig Charter concern the creation of high quality public spaces, the modernization of infrastructure, the improvement of educational systems, knowledge transfer, and measures for the upgrading of deprived neighborhoods [4] . However, it is as yet unknown to what extent the ideas of the Leipzig Charter have already successfully been implemented.
Discussion
In this section, we aim to integrate cultural and historical perspectives with the state of the art concerning current physical and environmental research and urban planning. In the last sections, we exposed the relation between urbanity and urbanization. We revealed how urbanization spread in Germany, why urbanity is and was a justification for urban interventions, and finally how the perception of urbanity changed in Germany. After urbanization and suburbanization via the "gegliederte und aufgelockerte Stadt" (structured and scattered city), Germany is now experiencing a time of re-urbanization. Brownfields and vacancy rates in city centers are supposed to decrease. The use of this free space should stop the scattering of urban areas and should point cities in the direction of being connective cities. Current research often focuses on these questions: how cities are ordered and structured and which processes are responsible for urban growth and development. The urban planner and geographer Michael Batty outlined the image of a city as a "machine"; this conception has been replaced by that of an "organism", during the last half century. Since then, urban growth has been determined from the bottom up by the decisions of individuals. This leads to the formation of networks connecting the city with the hinterland [103] . Also, the idea of scaling laws is discussed, which postulates that urban structures, e.g., the transportation system, have the same proportions and scale according to city size [103] .
A city has to be in balance to master the urban turn, for which the participation of citizens is important. A connective city with smart citizens (who want to participate in influencing the urban turn) provides a chance for the free development of urbanity. Participation supports the development of an identity, which is created through the citizens and the built city, which illustrate, respectively, a history and a connective entity. In terms of satisfying urban residents, in addition to the physical conditions of a city (e.g., air quality, noise exposure, thermal comfort), factors such as social, economic, and cultural drivers must be accounted for as well. Zenker et al. (2013) developed a multi-scale Citizen Satisfaction Index in order to combine 21 items, which are considered to be responsible for the level of satisfaction, such as environmental pollution, the availability of green areas, cultural diversity, tranquility, job opportunities, and housing costs [104] .
Metropolises in newly industrializing countries have not already reached their zenith. As Table 2 shows, in Asian megacities, a continuing and strong growth is taking place. It is expected that a tipping point will be reached in 2026, when most people in Asia live in cities [105] . In Asia, urbanization is in progress and society and circumstances also change rapidly. Urbanization and urbanity rank here on the same level; they influence and push each other. However, research and modern techniques from industrialized countries will affect these Asian cities as well. Urbanization and urbanity in these cities can hardly be compared to Europe's at the beginning of the 20th century. As globalization spreads, there is not only the influence of neighboring countries and other cities to consider: the whole world now provides a driving force for change because globalization integrates metropolises into networks, thereby shaping their future pace and direction of development. The fast growth of metropolises, especially in developing countries (see Table 2 ), is accompanied by a blurring of city boundaries, which leads more and more to metropolitan areas or urban agglomerations where the city and the regional hinterland, as defined by the Charter of Athens in 2003 [3] , are merging together. The question can then be asked: What would a charter, similar to the European Charter of Athens (1933/2003) have to look like in the developing world and to what extent might it be able to influence or regulate the uncontrolled urban sprawl in developing countries? Table 2 . The populations of the eight biggest urban agglomerations of the world (for the years 1950, 1975, 2000 and 2015) [106] . Another question is how the loss of identity and urbanity can be avoided in the course of structuring cities (as has happened in Germany after World War II).
Finding, creating, and preserving identity are difficult, but important. Only cities with an outstanding identity can find their own distinctive course in a time of globalization. New York, the "City that never sleeps", or Paris, the "City of Love", or Cambridge, the "College Town", are prominent examples of successful distinguishing identities. However, the identity must not only be created through campaigns or new buildings. History should not be conserved solely for tourists. History and identity need to come alive through citizens. All in all, urbanity and urbanization are strongly coupled. Both processes are different in each country and city, and are thus difficult to compare. A variety of aspects influence these processes. Factors include the national governmental system, the education level of citizens, infrastructures, the age and history of a city, cultural circumstances, and climatic conditions.
It can be concluded from Section 2.2 that today's physical urban research is to a large extent driven by the major topics and key aspects affecting urban life (e.g., climate change and air pollution, energy transition, mobility, resilience, and the availability of ecosystem services). These aspects are strongly coupled with the often-used term "sustainability". The development of sustainable cities can also be reflected in diverse urban planning declarations. The Charter of Athens of 1933, which mainly reflects the views of urban planners and architects, is supplemented by the new and more differentiated 2003 declaration of the European Council of Town Planners (ECTP), which envisioned a connected city [107] . This "New Charter of Athens" envisions retaining cities' "cultural richness and diversity", which result "from their long history", by "linking the past through the present to the future". The charter also envisions connecting "man-made and ... natural elements of the environment", so as to generate a holistic concept of a city [3] . This concept of a sustainable city respects both space and history as valuable resources. Recently, the term "renaissance of cities" has been observed and related to the term "reurbanization" [24] . Reurbanization is an urban trend and to be successful it requires the beautification of cities through architecture, design, and self-staging. Furthermore, the reurbanization of cities needs a communal life comprising of different cultures; this life will form the basis for a new civil society [24] .
The Charter of Athens of 2003 also reflects a shift in attitude that emphasizes more environmental protection. The Charter requests that planners "protect cities from pollution and degradation" [3] ; this has resulted in certain legislative processes regulating the technical aspects of environmental protection. Resilience and sustainability are topics that appear in many different contexts (e.g., climate change, energy transition, and urban infrastructure). However, a shift has been observed during the last decade, where the term "resilience" has come to the fore, following "sustainability" [97] . This paradigm shift may be explained by the fact that sustainability concerns rather linear or circular processes, while resilience is a more dynamic, non-linear, and cross-linked concept that includes the handling of uncertainty. However, a challenge for the concept of resilience might be the need for intensified collaboration between different disciplines, as well as between science and practice [97] . The coordination of different fields of action within the framework of urban planning has already been requested within the New Charter of Athens of 2003 [3] . Figure 2 shows a sketch for a holistic research approach for cities. It combines the demands, formulated by the New Athens Charter 2003 (especially the request for cooperation between different fields of action within a connected city) (left), with a multidisciplinary approach covering economic, environmental, and socio-historical perspectives (right). Different scientific fields overlap together with the concept of a connected city through spatial and temporal dimensions. In the concept illustrated by Figure 2 , geography as a discipline is explicitly mentioned. The reason is that the different approaches of physical and human geography offer temporal and spatial perspectives that integrate a wider range of various research areas, as well as urban planning-related research. However, in addition to the city itself, urban-rural interactions should also be incorporated within this holistic concept. A short review of integrative and multidisciplinary urban research in Germany illustrates the most recent trends regarding disciplinary and cross-disciplinary urban research approaches. The project, the "Fraunhofer Morgenstadt", is a central future project within the framework of the German Federal Government's high-tech strategy for 2020. The aim is to create a leading market for sustainable urban systems of the future. Cooperation between science and economics shall foster innovation in the fields of urban processes, energy, construction, production and logistics, mobility, communication, and security [108] . The topic of new traffic concepts, including e-mobility, is covered by several research projects, e.g., ones by the Institute for Urban Planning at University Duisburg-Essen [109] or by the University of Aachen [110] . The problems of megacities, within the framework of continental and global change, are addressed at the University Cologne [111] . Three interdisciplinary, but more humanity-orientated research projects are discussed as follows. First, there is the "Intrinsic Logic of Cities" of the University of Darmstadt and the Darmstadt University of Applied Sciences. The program wants to "gain an understanding of the basic structures of cities" and wants "to render transparent relations and similarities that cities share" [112] . The second project is the "Low-Budget-Urbanity" of the HafenCity University Hamburg. It is concerned with the "transformation of the urban in times of austerity" [113] . Another interesting and international graduate program is the "Berlin-New York-Toronto" project, of the Center of Metropolitan Studies of the Technical University of Berlin (which involves associated universities in Berlin, New York, and Toronto). The program delves into the different characteristics of a metropolis [114] . Many projects are focused either on social or cultural perspectives, or on physical issues, such as climate change adaptation and ecological topics. However, this review indicates that combining both social and physical sciences will yield the most promising approaches toward investigating current and future urban development (with the goal of meeting the needs of the urban population). Current integrative studies can be seen as forward-looking examples that tackle present and future challenges in cities. For example, a multidisciplinary study on urban ecology at Humboldt University Berlin has covered a wide range of topics, ranging from natural science to social and economic sciences [115] . These studies show that interdisciplinary research is the appropriate way of providing the scientific basis necessary for the development of solutions to urban problems. The interdisciplinary project City2020+ (2009-2012) assessed the risks and opportunities for residents in urban-built environments under projected demographic and climatic changes for the year 2020 and beyond, using the city of Aachen as a case study. Within the project CITY 2020+ strategies, options and tools for planning and developing sustainable future city structures were developed; these developments combined expertise from the fields of climatology, cultural geography, environmental medicine, sociology, history, urban development, and civil engineering ( [116] , see Figure 3 ). More recent projects at RWTH Aachen University (Urban Turn (U-Turn) and Urban Future Outline (UFO)) aim at the integration of environmental and social issues in a broader sense; they concern newly developing issues of restructuring the energy and transport sectors [117] . All of these research strategies include the interdisciplinary assessment of multidimensional perspectives via a holistic approach that brings together scholars from various faculties into the per se interdisciplinary environment of a jointly operated project house. 
Conclusion
Future project propositions will supposedly extend this interdisciplinary approach towards strategies on coping with climate change, demographic change, energy transition, and limited geo-resources in medium-sized cities in Central Europe. We propose to combine both physical and cultural perspectives, so as to assess the complex transitions cities have to face during the first half of the 21st century. These transitions are affected by the manifold changes, risks, and opportunities that are taking place simultaneously. The main research questions within the frame of this project proposition are: How are medium-sized cities affected by the expected trends of the 21st century? Which interactions take place and how do the expected trends (e.g., the scarcity of geo-resources, climatic change, social changes, and energy transition) affect each other? What strategies can be applied to cities in order to cope with these challenges and to achieve urban resilience? How can urban and suburban development be influenced by regulatory guidelines, such as the mentioned charters or by scientific expertise?
